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P = 100.544 (15)° 
V = 1791 (3) A' 
Z = 4 

Mo Ka radiation 
Data collection 

Bruker SMART CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
{SADABS; Bruker, 2008) 
r„i„ = 0.984, r„,„ = 0.988 

Refinement 

R[F^ > 2a(F^)] = 0.042 

wR{F^) = 0.112 

S = 1.05 

4122 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



fj. = 0.08 mm"' 
r = 173 K 

0.21 X 0.19 X 0.15 mm 



28799 measured reflections 
4122 independent reflections 
2935 reflections with / > 2o-(/) 
^i„, = 0.055 



226 parameters 

H-atom parameters constrained 
Ap„„,, = 0.27 e A"^ 
APmin = -0.25 e A"^ 



D-H-A 


D-H 


H---A 


D---A 


D-H- - A 


Cll-HIM-Ol' 


0.95 


2.48 


3.352 (4) 


153 



Symmetry code: (i) x, y + I, z. 



The title compound, C22H21NO2, was synthesized from 4- 
methoxy-2-methyIaniIine and 2-hydroxy-l,2-diphenyl- 
ethanone. In the title compound, the C— C— C— N— C 
backbone adopts an all-trans conformation. The crystal 
structure is stabilized by weak intermolecular C— H- ■ O 
hydrogen-bond interactions. 



Data collection: SMART (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: OLEX2 
(Dolomanov et al, 2009); software used to prepare material for 
publication: SHELXTL (Sheldrick, 2008), OLEX2, publCIF 
(Westrip, 2010) and Mercury (Macrae et al, 2006). 



Related literature 

For the synthesis and similar structures, see: Au & Tafeenko 
(1986, 1987); Batsanov et al., (2006). For general background 
to these structures, see: Batsanov et al. (2006); Abdulla et al. 
(1985). For bond-length data, see: Ahen et al. (1987). For 
geometrical analysis, see: Bruno et al. (2002). 




Experimental 

Crystal data 

C22H21NO2 a = 12.570 (12) A 

= 331.40 6 = 8.009 (8) A 

Monoclinic, P2Jc c = 18.091 (17) A 
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Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: HG5030). 
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2-(4-Methoxy-2-methylanilino)-l,2-diphenylethanone 

H, Arslan, O, Algul, S. Zirek, O. Tari, A. Demircan and K, I. Hardcastle 

Comment 

A few 1-arylanilinoethanone derivatives have been structurally charactized because of their importance in synthesis or be- 
cause of their interesting charge-transfer properties (AbduUa et al, 1985). We found only four structurally similar com- 
poimds (Au & Tafeenko, 1987; Au & Tafeenko, 1986; Batsanov et al, 2006) in the Cambridge Structural Database (CSD 
CONQUEST 1.11, B4; Bruno etal, 2002). 

Compound I was synthesized by the HCl acid-catalyzed reaction of a benzoin derivative to 4-methoxy-2-methylaniline 
(Scheme 1) resulting in the title compound, 2-((4-methoxy-2-methylphenyl)amino)-l,2-diphenylethanone, I, Figure 1, its 
structure was determined by X-ray crystallography. 

The molecular structure of the title compound contains two phenyl rings and one substituted aniline ring connected 
by a -C(0) — C- linker. The dihedral angle between the two phenyl rings is 87.78 (7) ° and the dihedral angle between 
the substitute aniline and phenyl rings are 55.30 (7) and 84.57 (7) °, respectively. In adition, in the title compound, the 
C2 — CI — C8 — ^Nl — C15 backbone adopts an dW-trans conformation (Au & Tafeenko, 1987; Au & Tafeenko, 1986; Bat- 
sanov et al, 2006). 

The C — bond lengths C8 — ^Nl and CI 5 — Nl are shorter than the normal C — N single-bond length of about 1.48 A. 
The shortening of these C — N bonds reveals the effects of some conjugation in this part of the molecule. All other bond 
lengths fall within the expected ranges (Allen et al, 1987). 

hitramolecular hydrogen bonding Nl-HlA - 01 withN-H 0.88 A, H - 0 2.22 A, N-H - 0 107 ° results in the formation 
of a five membered ring in the 01 — CI — C8 — ^Nl-HIA plane. The crystal packing is dominated by weak intermolecular 
Cll— HllA - 01 (x, 1 +y, z) hydrogen bonds, with H -0 = 2.48 A and a C— H- 0 angle of 153 ° (Figure 2). 

Experimental 

A mixture of 4-methoxy-2-methylaniline (15 mmol), 2-hydroxy-l,2-diphenylethanone (5 mmol) and 1 ml cone. HCl in 
20 ml of ethanol were refluxed for 5 h (Figure 3). After reaction was complete, the mixture was allowed to cool to room 
temperature, poured into cold water (20 ml) and finally extracted with CH2CI2 (3x15 ml). The organic layer was dried 
over magnesium sulfate and the solvent removed under reduced pressure to yield a crude product that was purified by 
recrystallization in ethyl acetate. 2-((4-methoxy-2-methylphenyl)amino)-l,2-diphenylethanone: Yield: 1.20 g, 46%. Af.p.: 

110-112 °C. ^H NMR (DMSO-4) 5: 8.18-8.16 (d, 2H, Ar— H (C3, C7)), 7.62 (t, IH, Ar— H (C5)), 7.56-7.49 (m, 4H, 
H (C4, C6, Cll, C13)), 7.30-7.26 (m, 2H, Ar— H (CIO, C14)), 7.16 (t, IH, Ar— H (C12)), 6.70-6.68 (d, J=4.8 Hz, 
IH, Ar— H (C19)), 6.67 (s, IH, Ar— H (C17)), 6.57-6.55 (d, J=8 Hz, IH, Ar— H (C20)), 6.46-6.44 (d, J=8 Hz, IH, Ar— H 

(C8)), 5.19-5.17 (d, J=8 Hz, IH, NH), 3.60 (s, 3H, OCH3), 2.22 (s, 3H, CH3). '^C NMR (400 MHz, p.p.m.) 5: 17.5 (CH3), 
55.1 (OCH3), 61.5 (C8), 111.2 (C19), 112.5 (C20), 116.4 (C17), 123.9 (C16), 127.6, 128.1, 128.6, 128.7, 128.8 (C), 133.7 
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(C5), 134.7 (C2), 138.1 (C9), 138.3 (C15), 151.1 (C18), 197.6 (C9). Anal. Calc. for C22H21NO2: C, 79.73; H, 6.39; N, 
4.23%. Found: C, 79.70; H, 6.21; N, 4.19%. 

Refinement 

H atom positions were clearly derived from difference Fourier maps and refined using a riding model, fixing the bond lengths 
at 0.98 and 0.95 A for CH3 and CH(aromatic), respectively. The displacement parameters of the H atoms were constrained 
with C/iso(H) = 1.2(7eq (C) or 1.5(7eq (methyl C). 



Figures 



Fig. 1 . The molecular structure of (I), showing ellipsoids at the 50% probability level. 



Fig. 2. The molecular packing of (I). The hydrogen bonds are shown as dashed lines. 



Fig. 3. Synthesis of the title compound. 



2-(4-Methoxy-2-methylanilino)-1,2-diphenylethanone 



Crystal data 

C22H21NO2 
Mr =331.40 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 12.570 (12) A 
b = 8.009 (8) A 
c= 18.091 (17) A 
(3= 100.544 (15)° 

V= 1791 (3) A^ 
Z = 4 



^"(000) = 704 

Dx= 1.229 Mgm"^ 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 4852 reflections 

6 = 2.3-24.5° 

H = 0.08 mm"' 

T= 173 K 

Block, yellow 

0.21 X 0.19 X 0.15 mm 



Data collection 



Bruker SMART CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and CO scans 

Absorption coiTection: multi-scan 



4122 independent reflections 
2935 reflections with/> 2a(/) 



Qmax - 27.5°, I 

/! = -16^16 



,= 1.7° 
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(SADABS- Braker, 2008) 

r^in = 0.984, r^ax = 0.988 A: = -10^10 

28799 measured reflections / = -23— >23 



Refinement 



Refinement on F 
Least-squares matrix: full 

/?[i^>2a(^^)] = 0.042 

wR{f-) = (i.\\l 

5'= 1.05 

4122 reflections 
226 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 

methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

0.4229P] 



w= \l[o^{Fo) + (0.0413P)^ 



(A/a)max = 0.004 

Apmax = 0.27eA"^ 
Apmin = -0.25eA"^ 



Special details 

Geometry. All e.s.d's (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the fiill covariance mat- 
rix. The cell c.s.d.'s arc taken into account individually in the estimation of c.s.d.'s in distances, angles and torsion angles; correlations 
between c.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d's involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted /{-factor wR and goodness of fit S are based on i^, convention- 
al /{-factors R are based on F, with F set to zero for negative f". The threshold expression ofF^> c(F^) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement, /{-factors based on F^ are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 




CI 


0.70413 (11) 


0.71666 (18) 


0.13255 (8) 


0.0336 (3) 


C2 


0.65511 (11) 


0.79413 (17) 


0.05905 (7) 


0.0314(3) 


C3 


0.70228 (12) 


0.92642 (19) 


0.02686 (8) 


0.0380 (3) 


H3A 


0.7667 


0.9764 


0.0533 


0.046* 


C4 


0.65510(14) 


0.9856 (2) 


-0.04399 (8) 


0.0453 (4) 


H4A 


0.6879 


1.0748 


-0.0662 


0.054* 


C5 


0.56034 (14) 


0.9144 (2) 


-0.08206 (8) 


0.0436 (4) 


H5A 


0.5286 


0.9546 


-0.1305 


0.052* 


C6 


0.51179(13) 


0.7853 (2) 


-0.05009 (8) 


0.0420 (4) 


H6A 


0.4460 


0.7385 


-0.0761 


0.050* 


C7 


0.55897 (12) 


0.72392 (18) 


0.01989 (8) 


0.0361 (3) 


H7A 


0.5260 


0.6339 


0.0414 


0.043* 


C8 


0.78651 (11) 


0.81396(18) 


0.19059 (8) 


0.0339 (3) 


H8A 


0.8385 


0.8744 


0.1644 


0.041* 


C9 


0.72052 (11) 


0.94044 (17) 


0.22728 (7) 


0.0297 (3) 
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0.5244 
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1.2322 
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0.4810 
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Nl 


0.84386 (10) 


0.69119(16) 


0.24129 


(7) 
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Atomic displacement parameters (A^) 
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Geometric parameters (A, °) 



CI — 01 


1.2226 (19) 
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1.544 (2) 


C13 — H13A 


0.9500 


C2— C3 


1.393 (2) 


C14— H14A 


0.9500 


C2— C7 


1.402 (2) 


C15— C20 


1.394 (2) 


C3— C4 


1.393 (2) 


C15— Nl 


1.399 (2) 


C3— H3A 


0.9500 


C15— C16 


1.417(2) 


C4— C5 


1.385 (2) 


C16— C17 


1.390 (2) 


C4— H4A 


0.9500 


C16— C21 


1.509 (2) 


C5— C6 


1.380 (2) 


C17— C18 


1.391 (2) 


C5— H5A 


0.9500 


C17— H17A 


0.9500 


C6— C7 


1.386 (2) 


C18— 02 


1.383 (2) 


C6— H6A 


0.9500 


C18— C19 


1.385 (2) 


C7— H7A 


0.9500 


C19— C20 


1.399 (2) 


C8— Nl 


1.4443 (19) 


C19— H19A 


0.9500 


C8— C9 


1.535 (2) 


C20— H20A 


0.9500 


C8— H8A 


1.0000 


C21— H21A 


0.9800 


C9— CIO 


1.392 (2) 


C21— H21B 


0.9800 


C9— C14 


1.395 (2) 


C21— H21C 


0.9800 


CIO— CI 1 


1.393 (2) 


C22— 02 


1.422 (2) 


CIO— HlOA 


0.9500 


C22— H22A 


0.9800 


Cll— C12 


1.389 (2) 


C22— H22B 


0.9800 


Cll— HllA 


0.9500 


C22— H22C 


0.9800 


C12— C13 


1.382 (2) 


Nl— HIA 


0.8800 


Ol— CI— C2 


119.92(13) 


C12— C13— H13A 


120.0 


01— CI— C8 


119.27 (13) 


C14— C13— H13A 


120.0 


C2— CI— C8 


120.77 (13) 


C13— C14— C9 


120.87 (14) 


C3— C2— C7 


119.18 (14) 


C13— C14— H14A 


119.6 


C3— C2— CI 


123.38(13) 


C9— C14— H14A 


119.6 


C7— C2— CI 


117.39(13) 


C20— C15— Nl 


122.87 (13) 


C2— C3— C4 


120.09 (15) 


C20— C15— C16 


119.00 (14) 


C2— C3— H3A 


120.0 


Nl— C15— C16 


118.12(14) 


C4— C3— H3A 


120.0 


C17— C16— C15 


118.33 (15) 


C5— C4— C3 


119.99(16) 


C17— C16— C21 


120.70 (13) 
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f^Z f^A UA A 


1 TA A 

IzU.U 


C 1 J — C 1 0 — cz 1 


1 OA nn /^ a\ 
IZU.y / (14) 


r^i r^A UA A 


1 OA A 

IzU.U 


Clo — CI / — Clo 


1 OO "JO i"\ A\ 

lzz.3o (14) 


/^c /^/i 
Co — CD — C4 


1 0A A^ /I c\ 
lzU.41 (IDJ 


Clo — CI / — Ml /A 


1 1 o o 
llo.o 


/^iC /^C XJC A 

Co — Cj — MDA 


1 1 A O 

iiy.o 


/^10 /^1T XJ1 T A 

Clo — CI / — Ml /A 


1 1 o o 
llo.o 


/"'/I /"'C UZ A 

C4 — C J — ri D A 


lino 

1 ly.o 


1 O 1 A 

uz — c 1 o — c 1 y 


IOC CO /I C\ 

IZj.jo (1 j) 


/"'c f~^n 
CD Co C / 


1 T A AT ( 1 C\ 

IzU.Uz 


UZ — C 1 o — C 1 / 


lie A/i /"I 

11 j.Uo (13) 


r^z r^a xjiC a 
Cj — Co — xioA 


1 1A A 

IzU.U 


/^iA /^io /^n 

ciy — Clo — ci / 


1 1 A C /I 

iiy.3j (14) 


r*^n r^c xjiC a 
C / — Co — MoA 


1 OA A 

IzU.U 


/^10 /^lA /^OA 

c 1 o — c 1 y — czu 


1 1 A /I /I c\ 

liy.34 (ID) 


/^/C r^n r^'-y 
Co — C / — CZ 


1 TA 1 A /I C\ 

IZU.iU (IjJ 


i^lO i^lA U1AA 

Clo — ciy — MiyA 


1 OA 1 

1ZU.3 


r^c r^n un a 
Co — C / — H / A 


1 1 A A 

uy.y 


/~"1A 1 A LJ1AA 

CZU — c 1 y — M 1 y A 


1 OA 1 

1ZU.3 


/^O /^T XTT A 

C2 — C7 — H7A 


1 1 A A 

iiy.y 


/^OA /^1A 

c 1 5 — czu — c 1 y 


1 0 1 /Tl /"I ^\ 

IZl.ol (14) 


Ml f^Q f^(\ 

JN 1 — Cfi — cy 


114.yi 


Z /^")A TUT A A 

C 1 J — CZU — MZUA 


1 1 A O 

1 ly.z 


Ml r^Q 

JN 1 — Co — CI 


1 c\c A A { ^1\ 
lUo.44 (13) 


1 A /^OA TUT A A 

C 1 y — CZU — MZUA 


1 1 A O 

1 ly.z 


r^(\ r^Q 

CV — Co — C 1 


1 C\C T A ( 1 1\ 

lUo.ZU (IZ) 


Clo — CZl — MZIA 


1 AA C 

luy.D 


XT1 r^o XJO A 

JN 1 — Co — ^rioA 


1 AA T 

luy. / 


Clo — Czl — MZId 


1 AA C 

luy.D 


i~^C\ /^O TUO A 

Cy — C o — hi 0 A 


1 AA T 
lUV. / 


TUI 1 A /^11 XT'! 1 D 

MZ 1 A — CZ 1 — MZ Id 


1 AA C 

luy.D 


i^l i^O LJO A 

CI — Co — xioA 


1 AA 1 

luy. / 


r^'i r^'^ 1 XT'! 1 
Clo — Czl — MZlC 


1 AA C 

luy.D 


ClU — Cy — Ci4 


1 1 o no /I '1\ 
llo.Oo (lij 


XJO 1 A /^O 1 XJO 1 

MZ 1 A — Cz 1 — MZ 1 C 


1 AA C 

luy.D 


ciu — cy — Co 


1 O 1 CO /I 

Izl.Do (13) 


XJ0 1 D /^o 1 XJ0 1 
til Id — Cz 1 — MZ 1 C 


1 AA C 

luy.D 


C14 — cy — Co 


11AT1 /IIA 
1 ly. /I (13) 


/~\0 /^OO XJOO A 

(JZ — CZZ — MZZA 


1 AA C 

luy.D 


cy — CIU — cii 


1 T A Af\ ( ^ Q.\ 

1ZU.4U (1 j) 


/~\0 /"'OO XJOOD 

UZ — CZZ — ^MZZd 


1 AA C 

luy.D 


r^c\ 1 A XJ 1 A A 

cy — CiU — xiiUA 


1 1 A O 

iiy.o 


XJOO A /^OO XJOOXD 

MZzA — Czz — MZZD 


1 AA C 

luy.D 


/^l 1 /^1A XJ1 A A 

Cll — CIU — ^rilUA 


1 1 A O 

iiy.o 


/^O /^OO XJOO/^ 

(Jz — Czz — ^MZzC 


1 AA C 

luy.D 


i^ll i^lA 

Clz — Cll — CIU 


1 TA 10 /I C\ 

IZU.Zo (Ij) 


XJOO A /^OO XJOO/^ 

MZZA — CZZ — MZZC 


1 AA C 

luy.D 


pi 9 pi 1 HI 1 A 


1 1 Q Q 


M77R P77 M77P 




CIO — Cll — ^HllA 


119.9 


C15 — ^Nl — C8 


124.59 (13) 


C13 — C12 Cll 


119.71 (14) 


C15 — Nl — HIA 


117.7 


C13 — C12 — H12A 


120.1 


C8 — Nl — HIA 


117.7 


Cll — C12 — H12A 


120.1 


C18 — 02 — C22 


117.49 (13) 


C12 — C13 — C14 


120.05 (15) 






r\\ /^O f^'X 


iOU.jO (i4J 


Cll — Clz — C13 — C14 


A 1 

0.1 (2) 


Cs — C 1 — C/ — C3 


zz.l (z) 


C 1 2 — C 1 i — C 1 4 — C9 


A /C /'0\ 

— U.o (Z) 


c\'\ f^"< f^n 
(J 1 — C 1 — Cz — C / 


1 /.U (z) 


C 1 U — C9 — C 1 4 C 1 3 


A O /OA 
U.O (Z) 


/~^0 


— lou.ou (12) 


Co — C9 — C14 — Cli 


1 OO "5 "3 /I 0\ 

—1 / /.33 (IZ) 




-1.2 (2) 


/^TA /^l/; /"'IT 

C2U — C 1 J — C 1 0 — C 1 / 


A A /0\ 

0.0 (2) 


/^"> 

CI — Cz — Ci — C4 


1 n c 1 c ( ^ A\ 
1 /O.l J (14) 


"\T 1 /^ic /^i/; /^iT 
JN 1 — CI J — Clo — CI / 


1 "70 "71 /■ 1 

1 /o. /3 (13) 


/""Q /""C 

Cz — CJ — C4 — CD 


A A /">\ 

0.9 (2) 


C2U — C 1 J — C 1 0 — C2 1 


1 'TA Q T 1 Q\ 
1 /y.3 / (13) 


r^A r^c r^a 
Cj — C4 — CD — Co 


0.3 (2) 


Ml /-'I C /-'I iC /-'1 1 

JN 1 — CID — C16 — C21 


1 A /0\ 

-1.9(2) 


i~^A r^/^ r^n 
C4 — C5 — Co — C / 


-1.3 (2) 


/-'IC /-'I/; /-'1'7 /"^ 1 O 

CO — C16 — CI / — Clo 


A /I /'0\ 

0.4 (2) 


r^a t^n t^'^ 
C5 — Co — C / — Cz 


1 A (^\ 

1.0 (2) 


/"^'i 1 /"'I/; /^iT /"'lo 
C21 — C16 — CI / — Clo 


1 TO Ct£. /'^ A\ 

— 1 /0.96 (14) 


r^i /^o t~^n r^a 
C j — C2 — C / — Co 


U.Z (Z) 


/"'i/c /"'n /"'lo 

C 1 6 — C 1 / — C 1 0 — Uz 


1 no nc /I 
1 /O./D (13) 


/-II r^-^ r^n r^fi 
Ci — Cz — C / — CO 


1 T? o< /"I '2^ 
—1 / /.ZD (13 ) 


/-'I/: ^^^Q ^^^Q 

C16 — CI / — Clo — Ciy 


U.O (2) 


/-'I /^O "\T1 

(Jl — Ci — Co — iN 1 


Tl TA /I 0\ 

Zl .3U (lo) 


/~n /"'lo /"'in /"">A 
(J2 — C 1 0 — C 1 9 — C2U 


1 TO TA /I A\ 
-1 /O. /U (14) 


/-"^ r^o TvTi 

C2 — CI — Co — N 1 


—161.10 (12) 


/"'IT /"^ 1 o /"'in /""lA 

C 1 7 — C 1 8 — C 1 9 — C20 


0.8 (2) 


01— CI— C8— C9 


-101.58(16) 


Nl— C15— C20— C19 


-178.65 (14) 


C2— CI— C8— C9 


76.02 (16) 


C16— C15— C20— C19 


0.0 (2) 


Nl— C8— C9— CIO 


135.07 (14) 


C18— C19— C20— C15 


-0.4 (2) 


CI— C8— C9— CIO 


-107.56(15) 


C20— C15— Nl— C8 


-14.1(2) 


Nl— C8— C9— C14 


-46.83 (17) 


C16— C15— Nl— C8 


167.24 (13) 
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Cl— C8— C9— C14 70.54 (15) C9— C8— Nl— C15 -57.18(19) 

C14— C9— CIO— Cll -0.5(2) Cl— C8— Nl— C15 -174.41(13) 

C8— C9— CIO— Cll 177.64(12) C19— C18— 02— C22 1.2(2) 

C9— CIO— Cll— C12 -0.1(2) C17— C18— 02— C22 -178.33 (16) 

CIO— Cll— C12— C13 0.3(2) 



Hydrogen-bond geometry (A, °) 

D—n-A 
Nl— HlA-01 

Cll— HllA-01' 
Symmetry codes: (i) x, y+l,z. 



0.88 
0.95 



2.22 
2.48 



D-A 
2.609 (3) 
3.352 (4) 



D—n-A 

107 

153 
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